Expression of the yeast galactokinase gene in Escherichia coli.
In Saccharomyces cerevisiae the genes for three of the enzymes involved in galactose metabolism are tightly linked near the centromere of chromosome II (Douglas and Hawthorne, 1964). However, the molecular mechanisms which control the expression of these genes are not well understood. A DNA fragment containing at least one of these yeast genes, the galactokinase gene (gal1), has been joined to the bacterial plasmid pBR322 and maintained in an Escherichia coli strain that carries a deletion in its own galactokinase gene, galK. The presence of the yeast gene was demonstrated by (i) complementation of the E. coli galactokinase deletion, (ii) by hybridization of the cloned DNA fragment to restriction enzyme digests of total yeast DNA and (iii) by assaying for yeast galactokinase activity in bacterial cell extracts. The yeast DNA fragment is 4700 base pairs long, and enables the host E. coli K-12 strain to grow in minimal medium containing galactose as the sole carbon source with a generation time of 14.3 h. The yeast galactokinase activity in the bacterial extracts is 0.7% of the bacterial galactokinase activity found in wild-type E. coli fully induced with fucose.